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The notion that vanadium plays an important role in various biological systems has invoked great interest in the coordination chemistry of vanadium. 1 Vanadium() complexes have been found to act as catalysts in oxidation reactions of various substrates using peroxides. 2 The catalytic oxidation by Schiffbase complexes of vanadium with dioxygen has also been reported. 3 During our investigation on the catalytic properties of V() complexes, we synthesised novel dipyridylmethyl amine Schiff base dioxovanadium() complexes and found a vanadium-mediated oxidative cyclisation. 4 In the course of this work, a related iron mediated oxidative cyclisation of a polypyridine ligand has been published by Meunier et al. 5 However, in our case the obtained cyclised product was not released from the metal, but remained coordinated resulting in a stable dioxovanadium() complex which was completely characterised by X-ray analysis, ES-MS spectrometry, 1 H and 51 V NMR, UV-Vis and IR measurements. (2-Hydroxybenzylidene)di(2-pyridin-2yl)methylamine (HL) was prepared starting from dipyridin-2yl-methylamine 6 and salicylaldehyde (Scheme 1) in 93% yield.
Complexation of HL with triisopropoxyvanadium() oxide [VO(O i Pr) 3 ] in MeOH under reflux afforded complex 1 in 39% yield. 7 Yellow crystals suitable for X-ray analysis were obtained by evaporation of a MeOH-EtOH solution (1 : 1) of 1. ‡ An ORTEP plot is shown in Fig. 1 . Complex 1 contains a dioxovanadium() moiety. The vanadium center is pentacoordinated by two nitrogen atoms We assumed that initially, upon addition of VO(O i Pr) 3 to a solution of L in MeOH, complex 2 is formed. In fact, vanadium() complex 2 of the uncyclised Schiff base ligand can be obtained in 60% yield when the reaction of L with VO(O i Pr) 3 is performed in EtOH at 0 ЊC under an atmosphere of argon. Unfortunately, no crystals suitable for X-ray analysis were obtained.
The UV spectrum of 2 in acetonitrile exhibits three bands at † Address correspondence concerning crystallography to this author. . This is a strong indication that the coordination sphere around the vanadium() center is quite similar in both structures. 9 In the case of 2, the vanadium ion is surrounded by one pyridine nitrogen, the imine nitrogen, the deprotonated phenolic oxygen and two oxo groups as depicted in Scheme 1. As a result, the second pyridine entity is non-coordinating. Heating of a solution of 2 in MeOH results in the formation of 1 as was also shown by 1 H NMR measurements. Infrared spectra reveal two V᎐ ᎐ O absorptions for both complexes, at 926 and 949 cm Ϫ1 for 1 and at 918 and 953 cm Ϫ1 for 2, respectively. These observations correspond to the data known from the literature that stretching frequencies of V᎐ ᎐ O bonds with a length of 1.607-1.621 Å are found in the 930-960 cm Ϫ1 region. 10 The relatively low position of the V᎐ ᎐ O stretching band may indicate the existence of intermolecular interactions via O bridges, but no evidence for such interactions was found in the crystal structure. The oxidative cyclisation of the coordinated Schiff base ligand L leads to the formation of an imidazo[1,5-a]pyridine 11 type of ligand (LЈ). Some imines of di(2-pyridyl)methylamine are known to cyclise spontaneously to imidazo[1,5-a]pyridines by air oxidation. 12 However, HL itself remained intact even after refluxing in MeOH solution in the air for 3 h. Therefore, the vanadium() ion is likely to play an active role in the cyclisation process. Based on these results, a reaction mechanism is proposed for the ligand cyclisation reaction resulting in the formation of 1 starting from 2 (Scheme 2). 13 First the Schiff base ligand is oxidised by vanadium() giving a vanadium() species containing one oxo ligand and one hydroxy group (A  and B) . The radical in resonance structure B then attacks the non-coordinating pyridine nitrogen resulting in the formation of C, which is subsequently oxidised by air to form 1. The involvement of a vanadium() species is supported by results of EPR experiments with crude 1. An EPR signal was observed (g = 1.97) which was attributed to a vanadium() species by comparison with literature data. 14 In conclusion, Schiff base ligand HL is found to be effective in the formation of a dioxovanadium() complex. However when HL is heated in the presence of vanadium(), imidazo- 
